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(57) Abstract 

Two or more un-interactive channels (42a) occupy the 1st group of a carrier frequency, 
and two or more false channels (42b), and each which was assigned to data utility from 
two or more data utility is carried by the 2nd group of a carrier frequency. A tuner 
answers a channel selection machine and is controlled by the processor. A tuner is set to 
the channel when the selected channel number expresses an un-interactive channel. A 
tuner is set to the carrier frequency assigned to the 2nd group of a carrier frequency 



when the selected channel nunnber is a false channel showing interactive service. The 
assigned carrier frequency is supplied to the data receiver of a subscriber's television 
interface controller fronn the cable control mode. A channel is chosen from one digit 
string of a channel number. 



Claim(s) 

1. It Connects with Cable Which Carries Two or More Un-Interactive Channels of 1st 
Group of Carrier Frequency, and Two or More False Channels. A means to be the 
television interface controller assigned to data utility from two or more data utility of the 
2nd group of a carrier frequency, respectively, and to receive a channel selection, A 
means to communicate with a cable control node when a channel selection is one of said 
the false CHIENERU, It communicates with the tuner equipped with the input connected 
to said cable, and the output, and said channel selection receiving means and said 
means of communications. When a channel selection is an un-interactive channel, said 
tuner is controlled to align with the carrier frequency of a channel selection. The 
television interface controller which consists of a processing means to control said tuner 
to align with one of said the 2nd group of a carrier frequency according to said means of 
communications when a channel selection is one of said the false channels. 

2. Television interface controller according to claim 1 with which said receiving means is 
characterized by having infrared receiver Interface. 

3. Cable with which Two or More Un-Interactive Channels of Channel of 1st Group of 
Carrier Frequency and Two or More False Channels were Carried, and Each was Assigned 
to Data Utility from Two or More Data Utility of 2nd Group of Carrier Frequency, and 
Channel Number 

The channel controller to which one channel number is chosen as from the digit string of 
one **, and each channel number expresses one of said the un-interactive channels, or 
one of said the false channels, A means to communicate with a cable control node when 
a channel number expresses one of said two or more of the false channels. It 
communicates with a tuner equipped with the input connected to said cable, and an 
output, and said means of communications. When a channel number expresses an un- 
interactive channel, said tuner is controlled to align with the carrier frequency of a 
channel number. Cable television equipment which consists of a processing means to 
control said tuner to align with one of said the 2nd group of a carrier frequency 
according to said means of communications when a channel number expresses one of 
said two or more of the false channels. 

4. Cable television equipment according to claim 3 by which un-interactive channel is 
expressed with channel number train which one train of channel number followed. 

5. It is cable television equipment to claim 3 which has further the means which assigns 
a carrier frequency to the user who chose the channel number to which a channel 
controller expresses a false channel from the 2nd group of said carrier frequency by the 
cable control node. 

6. Cable television equipment according to claim 5 further equipped with a means to 
arrange the information signal which expresses one of said the false channels with a 
cable control node to the carrier frequency answered and assigned to said channel 
controller of a user. 



Detailed Description of the Invention 

User interface of the television data utility selection by false channel access This 
Invention relates to cable television equipment and the cable television equipment which 
has a two-way communication function with a user especially. 

Background technique The problem of bandwidth has restricted the function of cable 
television equipment to offer data utility to a subscriber for a long time. Though 50 
television channels from which the operator of a cable system has width of face of 6MHz 



with coaxial cable equipment, respectively, for example, and total bandwidth is set to 
300MHS can be offered, this total bandwidth of this total bandwidth is each subscriber 
insufficient for carrying out interactive data utility which functions on everything these 
but 50 channels independently from the interactive data utility to all other subscribers, 
and offers a full motion video, an audio, and a typical film and typical television to offer. 
Considering the demand of equipment, the reason with inadequate bandwidth is clear. 
Usually, the subscriber of a cable system begins from a head end, and gets data utility 
from it via one of many the feeders via one of the trunks of typical a large number 
through the communication link trajectory which goes via one of many the turnouts 
further. Each feeder is connected to 50 or more subscribers, and each trunk may be 
connected with 100 or more feeders. 

Consequently, a subscriber becomes 5000 persons for every trunk. Therefore, if it is 
going to provide each of these 5000 subscribers only with only individual one-way data 
utility, a trunk carries the signal with which 5000 differs, each signal has the bandwidth 
which is about 6MHz, and the large trunk bandwidth of 30GHz is needed about 2 order 
from what is offered from still more typical coaxial cable equipment. 
If an optical fiber trunk is used, the addition of a band is supportable, but as long as the 
2nd trunk of a coaxial cable and a feeder are used by the integrated mold fiber-cable 
system, the problem of a bandwidth limit arises succeedingly. Although video 
compression technology may suppress the requirements for bandwidth in the more 
practical range, if it does so, each subscriber will need to prepare his own compression 
equipment. 

The demand of the exchange (switch) and processing to a head end is coped with how, 
and there is also another problem how to provide no less than 100,000 potential 
subscribers with separate individual data utility simultaneously. 

In a certain paper, all subscribers are leaked and provided with the most general channel 
using a part of bandwidth of a cable system, and the method of providing each television 
with the remaining service, only when there is a demand is proposed. Large, D work, 
"branching fiber pair consolidation fiber coaxial CATV equipment", IEEE Refer to after an 
LCS magazine, the February, 1990 issue, and 12 page. One switch of a head end is 
changed between hubs, one switch of each hub is changed between distribution circuits, 
and the distributed swap device of 3 level which chooses service at each home by the 
"cutoff circuit" of the 3rd level is proposed. However, the configuration to such an 
approach is not proposed at all. Furthermore, the author has indicated the subscriber for 
whom his approach is using equipment that a problem is caused. Although most 
channels are accessed using the tuner of television so that it may be usual, it is because 
it must access by the changed service aligning with the channel of a switch usable at 
first, then using an auxiliary communication device, and controlling the channel. "If it 
assumes that the customer has so far borne the complicated problem caused by the 
cable firm at the time of access service, probably this will be a potential problem." The 
above-mentioned LCS magazine. 

Outline of invention This invention realizes offer of the conventional cable service by the 
traditional approach, only when there is a demand using a swap device simultaneously, 
it offers interactive TV data utility, and it offers one example of the equipment which can 
be made to perform access to two kinds of services which are surprised at one channel 
selection like the past further. 

Unless the context requires other than this for explanation here and the following claims, 
the vocabulary "a cable television environment" and "cable television equipment" shall 
contain all the built-in equipments that offer all the data utility to the subscriber who 
uses all data utility about a subscriber's television. These contain the conventional cable 
television equipment using the coaxial cable which distributes a TV program finishing / 
broadcast and tariff payment / mainly , and the cable television equipment which 
used an optical fiber and an optical fiber, and coaxial cable mixing for other means lists 
which distribute data utility to a subscriber. Similarly, unless the context requires other 
than this, although the vocabulary "data utility" includes interactive data utility, video- 
on-demand, local broadcast service, and area administration service, fixed broadcast 
service, etc., it includes all services with which the TV viewer having the interface (it is 



not necessarily required) in which the exchange with a cable provider's equipment which 
is not linnited to this is possible can be provided. "A television communication link" 
means offering data utility with a television information signal. A "television information 
signal" is a signal of arbitration used on television for video presentation irrespective of 
the format including a standard NTSC modulation rf subcarrier, an MPEG compression 
digital data stream, or all the other formats. "Interactive TV service" means the data 
utility using the interface which offers two-way communication with a cable provider's 
equipment. When a node is called "interactive mode", a node offers data utility to a 
home interface controller, and it means that a home interface controller supplies the 
data about the data utility to offer to a node although it may be unnecessary. 
In a suitable example, this invention offers the interactive TV information equipment 
which offers interactive cable television service, when it combines with cable television 
equipment equipped with the data utility distribution networic which provides television 
of the available information source and (i) (ii) subscriber with data utility by the head 
end which offers two or more data utility. Interactive TV equipment is equipped with two 
or more home interface controllers in this example. One of such the controllers related to 
each television of a subscriber, it communicated with a subscriber's television, the output 
was supplied, and it has the input selecting arrangement which moreover chooses one of 
the television information signals predetermined in the signal input part and this signal 
input part for (i) television information signals, the channel selection equipment with 
which the (ii) user enables it to choose an apparent channel, and the data transceiver 
machine which operates on a data communication (Hi) link. This example is equipped 
also with the node which considers a television communication link as a home interface 
KONTORA group on the information source of the 1st network path, and the 2nd of a 
network path, and the node which considers data communication as a home interface 
controller by the data communication link. The node chooses the data utility obtained 
from the information source, and a channel selection supplies it to each home interface 
controller of a group set as the interactive channel. 

A node and each interface controller are the same television information signal as which 
the node was chosen with the input selecting arrangement of the home interface 
controller to it with one carrier frequency assigned to the node of such a predetermined 
home interface controller when the 1st group of the arbitration of an apparent channel 
was chosen about one of the home interface controllers predetermined in one example. 
It is constituted so that all the data utility from which it differs on the false channel from 
which it **** and differs in the group may be offered. Thus, a user can choose different 
data utility only by changing an apparent channel. Furthermore, the channel selection 
equipment built in each home interface controller makes each channel as which the 2nd 
group of an apparent channel was chosen correspond to a different carrier frequency as 
which the television information signal of a signal input was chosen. Thus, it can use 
choosing the channel of different appearance also for selection of the different 
conventional cable channel. Therefore, if a channel selection is made from one digit 
string of an apparent channel number, a user can choose the data utility of arbitration 
irrespective of whether it is directly carried out independently of one carrier frequency as 
which the channel selection was chosen on the actual channel number corresponding to 
a carrier frequency or a false channel. 

In still more nearly another example, a node contains the detection equipment of 
operation which judges whether a predetermined home interface controller is in an 
interactive mode. The band of the carrier frequency for an interactive application is 
reserved. A node contains the signal quota equipment which makes one of the 
interactive carrier frequencies existing, predetermined television information signal, i.e., 
signal input, choose it as the input selecting arrangement of a predetermined home 
interface controller, when making an affirmative decision by detection equipment of 
operation again. In this example, when there is a demand to these home interface 
controllers judged that an interactive mode has assignment of a signal, it is attained. 
When a demand exceeds supply, detection equipment of operation attains an 
interactive mode to the 1st home interface controller under the regulation which solves 
contention by making the frequency assigned until it judged that it was already canceled 



hold. 

In a related example, a distribution network may install two or more high-speed trunks. 
Each trunk has the 1st band section to which a class and band assignment carry the 
same non-interactive TV data utility substantially in all trunks. The 2nd band section of 
each trunk carries the on-demand television data utility set up by activity of the 
subscriber of the home Interface controller using the trunk to serve. A data 
communication link may include the return path to a node in which the common trunk 
line is used from each home interface controller of the aggregate of an adjoining home 
interface controller to all the home Interface controllers of the aggregate of a home 
interface controller. 

The main trunk which carries the television data utility for the un-interactive data utility 
from a head end to each high-speed trunk further may be used for this example. 
An interactive trunk may also carry the television information signal for the data utility 
on demand from a head end to each high-speed trunk. A distributor distributes the TV 
signal for the data utility based on the demand In each high-speed trunk from an 
interactive trunk (division). 

Easy explanation of a drawing These of this invention and other aspects of affairs are 
easily understood by referring to the following explanation using the attached drawing. 
Drawing 1 shows the outline of the interactive TV information system by the suitable 
example of this Invention which shows the relation of the processing center of a center 
and an area. 

Drawing 2 is the schematic diagram showing how to offer the interactive TV service by 
the example of this invention using multi-head end equipment equipped with optical fiber 
interconnect. 

Drawing 3 is the schematic diagram which was similar with drawing 2 and in which 
showing the example to which a head end is made as for a wireless communication link 
with a subscriber. 

Drawing 4 shows the optical fiber and coaxial cable hybrid system by the suitable 
example of this invention. 

Drawing 5 shows the general configuration of the congruence directional control of the 
flow of the suburban output signal by the suitable example of this invention, and a 
system. 

Drawing 6 is drawing in which the structure of a system shows the structure of a system 

of drawing 5 , a similar analog, the control that processes the extensive data utility of 

digital both formats, and distribution apparatus. 

Drawing 7 shows a detail to the pan of the system of drawing 6 . 

Drawing 8 shows the situation of signal processing of the system of drawing 7 . 

Drawing 9 shows the details of the distributor and mixer of drawing 7 . 

Drawing 10 shows frequency band assignment of the high-speed trunk of drawing 9 . 

Drawing 11 shows the configuration of the data communication link of the head end 

(node) of the system of drawing 7 . 

Drawing 12 shows the I/O configuration of the home interface controller by the suitable 
example of this invention. 

Drawing 13 shows the example of the controller of drawing 12 . 

Drawing 14 is another example over the system of drawing 7 by which the node Is 

arranged in the feeder. 

Drawing 15 shows a band activity by the system by the example of drawing 14 . 
Drawing 16 shows the general configuration of the congruence directional control of the 
flow of the suburban output signal by the example of drawing 14 , and a system. 
Drawing 17 and drawing 18 show the activity of the channel menu equipment by the 
suitable example of this invention. 

Detailed explanation of a specific example The relation between the processing system of 
an area and a center and the cable television equipment by this invention is shown in 
drawing 1 . A head end 11 communicates with two or more nodes 12, and a node 12 
continues and communicates with the set top equipment 13 called this "a home interface 
controller" or subsequent ones. Each of these home interface controllers is equipped with 
the remote operation 14 operational in a user. Remote operation 14 is equipped with the 



channel selection nnachine which usually chooses a channel nunnber fronn one digit string 
of a channel nunnber. Each head end 11 acquires the item used for offer of the data 
utility from the local processing center 15, then the local processing center 15 obtains a 
certain data utility from the central-process pin center,large 16. Extensive service of the 
advertising service classified by item, a newspaper, an advertisement, a television 
catalog order, a video on demand, or a near video on demand is included in data utility. 
The data utility of the conventional television network show can also be distributed from 
the processing center of a center and an area. 

Drawing 2 is the schematic diagram showing how to offer the interactive TV service by 
this invention, using multi-head end equipment equipped with optical fiber Interconnect, 
a fiber optic cable pair — 21 and 22 provide with data utility a clockwise rotation and a 
counterclockwise rotation (the case where a cable is damaged is considered and it is 
made the redundant configuration) to the head end client 24 connected with many cities 
(city) 23 from the super head end 28. A super head obtains other data utility of the WAN 
from a server 25 and the inter exchange (IXC) equipment 26 of a local processing center 
in order In the Interactive data utility from the satellite receiver 27 and the conventional 
broadcast service, and a list. Each head end client 24 may contain the interactive service 
node shown by the trademark ISX of ICTV which is an assignee here. 
Although drawing 3 Is an example similar to the example of drawing 2 , a subscriber and 
a bidirectional wireless communication link are possible for a head end 24 using a 
transmitter-receiver 31. A transmitter-receiver 31 may contain high Interest profit 
antenna equipment 31a which communicates with the transceiver machine 36 combined 
with television 37 In each subscriber's location. Antenna equipment 31a emits rf signal 
supplied from transceiver machine 31b, and antenna 31a receives the signal from a 
subscriber's transceiver machine again, and sends it to receiver 31c. Transmitter 31b 
and receiver 31c are connected to the optical fiber receiver 32 and the optical fiber 
transmitter 33, respectively, and they communicate with a head end 24 through optical 
fibers 34 and 35. 

Drawing 4 is drawing showing the distribution system of an optical fiber and coaxial 
cable mixing by the suitable example of this Invention. In this example, main fiber trunk 
42a which carries a conventional cable and a conventional program is connected with 
optical receiver 43a, and the coaxial cable trunks 44A (the high-speed trunk A), 44B (the 
high-speed trunk B), and 44C (the high-speed trunk C) send the usual cable television 
program signal from there. Each high-speed trunk has the 1st band section to which a 
class and band assignment carry the same non-interactive TV data utility substantially in 
all high-speed trunks. 

Interactive light fiber trunk 42b of drawing 4 carries the interactive data utility of a 
request of the suburban output which is not supplied through main light fiber trunk 42a, 
and optical receiver 43b Is provided with such data utility. As further shown in a detail, 
the data utility of each spectrum section of each high-speed trunks A, B, and C is 
included In the electrical output of optical receiver 43b at drawing 9 . This output is sent 
to the hub distributor 46. The data utility of each high-speed trunks A, B, and C is 
changed into the common spectrum section by the hub distributor 46, it is sent to the 
specified trunk, and data utility is combined with the conventional signal there through 
the coupler of the locations 45a, 45b, and 4c on Trunks 44a and 44b and 44c, 
respectively. Although the data utility to each of these trunks occupies the same spectral 
region, these contents of information differ. It Is because the content of information of 
the data utility of Trunk A is supplied to a home Interface controller from Trunk A when 
there is a demand, the content of trunk B is supplied to a home interface controller from 
Trunk B when there is a demand, and the content of the trunk C is supplied to a home 
interface controller from Trunk C when there Is a demand. In this way, the 2nd band 
section of each high-speed trunk carries television data utility by the demand set up by 
activity of the subscriber of the home interface controller using the trunk to serve. 
The path of the city input data from each high-speed trunks 44A, 44B, and 44C is even 
the hub mixer 47, respectively from the distributor of each locations 45A, 45B, and 45C. 
Although the data of each high-speed trunk have a different content of Information 
reflecting the specific demand advanced by the home interface controller which uses 



each specific high-speed trunk, city input data occupies the same spectral region in each 
high-speed trunk like suburban output interactive TV data utility, transmitter optical 
42C Frequency conversion is carried out by the hub mixer 47, a separate spectral region 
is made to occupy from these trunks to data, as the city input data from each trunk was 
further explained to the detail about drawing 9 , and the output from a mixer 47 is sent. 
Optical transmitter 43C forms the common return path to all the home interface 
controllers sent to optical fiber trunk 42C to delivery and the interactive head end 41 
from the high-speed trunks 44A, 44B, and 44C. 

Drawing 5 shows the general configuration of the flow of the suburban output signal of 
the equipment by the suitable example of this invention. For example, in the super head 
end shown with the reference number 28 of drawing 2 , the various information sources 
of data utility are available from a satellite, an antenna, a server, and the gateway, and 
these are sent to a subscriber through the routing exchange 52. Although a part of such 
data utility may not be required, all subscribers are provided with it as basic un- 
interactive service. The routing exchange 52 transmits to the multimedia controller 53 
(MMC) which performs suitable processing and by which the modularization was carried 
out in order to provide each subscriber with the service in question. The card of a 
configuration of changing with classes of data utility is used. When data utility is 
interactive, it is assigned to each home interface controller which has advanced the 
demand which has each MMC53 in MMC and a data communication condition based on a 
demand, and MMC offers interactive TV data utility. The postposing exchange 54 
changes the MMC output of a modulator to the suitable modulator 55, then grouping of 
the modulator 55 is carried out, and the output is sent to rf mixer used for the optical 
fiber 58 relevant to each optical fiber transmitter 57. As the reference number 59 
shov'/ed, the congruence directional control explained in full detail below is added to the 
flow of the suburban output signal through which it passes from an end. 
Drawing 6 has the configuration of drawing 5 , and a similar configuration, and shows 
the approach and distribution apparatus which process the extensive data utility by the 
analog and the digital format. The super head end 28 obtains the data utility through 
circuit 61b which uses Tl, T3 band or an ATM digital protocol, and gateway 62b for a list 
through TVRO (television receive only) equipment 61a and down link 62a. The super 
head end 28 supplies data utility 64 to a head end 11 through a switch 65. A video on 
demand, a near video on demand, and a multimedia presentation are included in such 
data utility. These services are offered under overall control of control manager 62c 
through control bus 63a. The central database has the information to all the subscribers 
about the class of service for which it applied, and the item which offers service on 
server 64a, and sending out of service to a subscriber is supervised and is controlled by 
the service manager 63 through a control bus. The control manager is also performing 
supervisory control of Buss 63a from the input switch 66 to a head end 11. This switch 
66 is equipped with the input from the output switch 65 of the super head end 28, 
supplies the analog signal of the conventional format to analog MMC67a, and is the 
signal of a digital format. 

Digital MMC67b is supplied. Next, the output of MMC receives suitable frequency 
conversion (reference number 68a) with a modulator, and is further sent to the 
subscriber who has analog transducer 69a or digital converter 69b by distributor 68b 
through a cable network. Interactive data utility becomes possible by network manager 
66a which performs each transducers 69a and 69b and bidirectional data communication 
through gateway 66b. 

Drawing 7 shows the details of the equipment by drawing 4 -6. A switch 65 is supplied 
from the information source 51 of the super head end 28, the output of a switch is led to 
the head end 11 including the input switch 66 supplied to a node 77 at an MMC train, 
and the activity is assigned when there is a demand. As explained using drawing 4 , the 
conventional cable broadcast channel is prolonged from main fiber trunk 42a in the high- 
speed trunks 44A, 448, and 44C. The interactive light fiber trunk 71 carries an 
interactive channel (it is called a "false channel" for the reason explained below here) for 
a distributor 46, in order to combine with the high-speed trunks 44A, 44B, and 44C by 
45a, 45b, and 45c. a mixer 47 — the node of a head end — it common-data fiber-trunk 



42c minds, and city input data is received from each high-speed trunk for sending out. 
The analog television information signal from the ****** analog MMC is scrambled by 
scrambler 73a, and is modulated and processed by modulator 73b. On the other hand, 
the digital information TV signal from suitable digital one MMC is processed so that it 
may join together before sending to modulator 73b, and it is made into a compound 
QAM (quadrature amplitude modulation) signal. In this example, since a modulator can 
modulate suitably the subcarrier which can be adjusted by network manager 66a (if it 
compares with same another example of drawing 5 ), the demand to which any 
modulator was imposed on equipment is made to the configuration which can be 
processed to the maximum extent. (By drawing 5 , the modulator relates to the 
subcarrier in an exclusive frequency, and the input of a modulator is changed with a 
switch 54) . According to the data utility which asks for the capacity of a cable system, 
and offer, some cable broadcast channels 72 are selectively offered through path 72a to 
MMC based on the demand offered by the node 77 as data utility. (Such an approach 
keeps constant the band of cable distribution facility 68b, or enables more offers to a 
subscriber) . Furthermore, MMC enables it to operate interactively and a subscriber 
enables it, as for path 72a, to watch a program in piles on another conventional cable 
television program. It is mixed by the mixer 73 and the output of reference number 73b 
is supplied to the interactive trunk 71. Cable distribution facility 68b contains in the 
bridge amplifier 74, feeder 74a, feeder amplifier 74b, and a list cable service wire like 
75a, 75b, and 75c which provide the ordinary homes 76a, 76b, and 76c with service. 
Each subscriber chooses a channel from the channel number of one train like before. An 
un-interactive broadcast channel is sent out with the carrier frequency corresponding to 
a channel number. 

It is desirable that a continuous channel number train like 2-60 is secured for an un- 
interactive program. For example, the channel number train of 61-99 exceeding the 
broadcast channel may be secured to interactive data utility. 
A subscriber can be provided with interactive data utility through a false channel. 
By the false channel, even if it is able to supply various data utility to the set top through 
a fixed carrier frequency input so that the data utility from which a head end differs with 
the control data from a subscriber's set top can be offered when a subscriber seems to 
have changed the channel, a channel number changes to different interactive data 
utility. The carrier frequency group of each high-speed trunk Is reserved to interactive 
data utility. For example, the carrier frequency corresponding to channels 61-80 is 
reserved to interactive data utility. According to this invention, these channel numbers 
do not support selection of the channel number by the subscriber. One of the interactive 
data utility channels is rather assigned to the subscriber by whom the channel selection 
machine is set as the false channel by network manager 66a from it. The number of 
false channels is not restricted by the number of usable interactive carrier frequencies. 
Any available data utility can be chosen from a head end by the channel number besides 
broadcast CHANE. A channel chooses data utility and network manager 66a chooses the 
carrier frequency of the data utility sent to a subscriber. Generally, once the interactive 
carrier frequency to a subscriber is chosen, as long as a subscriber's channel selection is 
the non-broadcasting channel of arbitration, it is thought that the carrier frequency of 
the interactive channel to a subscriber remains fixing. The configuration of module of a 
node 77 and the configuration of distribution facility 68b make possible simultaneous 
service at a home like home 76a equipped with the conventional transducer, home 76b 
equipped with the digital set top of MPEG thawing functional loading, and home 76c 
equipped with the digital set top of multimedia functional loading realized with the 
central processing unit installed in the home. Each home is equipped with the home 
interface controller which operates as some set tops constituted so that it might mention 
later. 

Drawing 8 shows the situation of signal processing of the equipment of drawing 7 . Since 
this drawing does not show distribution apparatus, it is applied also like a telephone or a 
cable distribution configuration. Under control of a central processing unit (CPU), analog 
MMC82a of the node of a head end 11 extracts the television information signal from a 
switch 66 by the digital format, next thaws compression of a signal, performs suitable 



frequency conversion with a modulator, and supplies it to the home which can modulate 
the signal which the conventional set top of block 81a displays on television through 
distribution apparatus. Although digital MMC82b of the node of a head end 11 operates 
also under control of CPU, it is not necessary to make a signal thaw. A signal is 
distributed to ordinary homes, after performing suitable frequency conversion. Recovery 
thawing is carried out at the set top, and a signal is expressed on television as the home 
of block 81b. In digital multimedia SETTOPPU in a home, the thing without the need of 
being provided for the node of the head end attained by gateway card 82c is the 1st 
frequency conversion, and the set top of block 81c contains CPU which processes the 
signal from a head end. 

Drawing 9 is drawing showing the details of drawing 4 , the distributor 46 of drawing 7 , 
and a mixer 47. The signal supplied to a distributor 46 includes the spectral region the 
object for television information signal 91A of the data utility on demand to the 
subscriber seen off from high-speed trunk 44A, and for suburban output-data 95A which 
offers interactive service to these subscribers. Similarly, there is a spectral region the 
object for television information signal 91B of the data utility on demand to the 
subscriber seen off from high-speed trunk 44B, the object for suburban output-data 95B 
which supplies interactive service to these subscribers, the object for television 
information signal 91c of the data utility on demand to the subscriber seen off by high- 
speed trunk 44C, and for suburban output-data 95C which offers interactive service to 
these subscribers. Frequency conversion of the signal of these spectral regions is carried 
out, and the bands 92A, 92B, and 92C where each high-speed trunks 44A, 44B, and 44C 
correspond carry the television information signal for the data utility to the subscriber by 
on demand one supplied by these trunks, respectively. Frequency conversion is 
performed and the corresponding bands 94A, 94B, and 94C carry the suburban output 
line (downstream) data which offer interactive service to these subscribers of each high- 
speed trunks 44A, 44B, and 44C, respectively. As inquired using drawing 4 , the 
conventional cable channel occupies the band (here, a reference number 90 shows) 
where each high-speed trunk corresponds. 

The city input (upstream) data for interactive service are processed by the hub mixer in 
order of reverse. Since data occupy the bands 93A, 93B, and 93C where Trunks 44A, 
44B, and 44C correspond at first and receive frequency conversion with a mixer 47, the 
city input data from trunk 44A occupies 1st spectral region 96A, the city input data from 
trunk 44B occupies 2nd spectral region 96B, and the city input data from trunk 44C 
occupies 3rd spectral region 96C. 

Drawing 10 shows assignment of the frequency band of the high-speed trunks 44A, 44B, 
and 44C. The RITAN data of a band 93 occupy a 15-18MHz field. The downstream data 
of a band 94 occupy the field exceeding the 72-76MHz channel 4. The television 
information signal to interactive service of a band 92 is arranged on the assignment 90 
of the conventional cable broadcast channel. Although these frequency assignment is 
only for the object of a graphic display only, a node, television communication link of 
member's house, and data communication are further performed in various, very 
extensive formats, the destination as a compression digital data stream was attached by 
time sharing in the signal instead of putting each television information signal on the 
separate subcarrier of the separate frequency of the high-speed trunks 44A, 44B, and 
44C — a packet can be carried out and it can supply. The ALOHA protocol by which slot 
division was carried out is used for the data communication (the city input to a node, 
and suburban output to a home interface controller) to both directions by the suitable 
example of this invention, consequently the packet to which the destination was 
attached is actually used for it by data communication. 

Drawing 11 is the configuration of a data communication link with a subscriber's home 
interface controller downstream and the head end (node) of the equipment of drawing 7 
. Suburban output data are sent out from gateway 66b through circuit 153a to which 
data are outputted through the interactive light fiber trunk 71. City input data is inputted 
into gateway 66b through circuit 155a from common return circuit 42c. Suburban output 
data are frequency-shift-transmission (FSK) signs by the encoder 152. 
It is outputted from the rf modulator 153 using **, and city input data is inputted into 



the rf demodulator 155 which uses the FSK detector. The communications processing of 
data is processed by the communication processor 151 under control of PC with the 
compatibility which built in microprocessor 156a, ROM156b, and RAM156c. The control is 
additionally manageable through the network transceiver machine 157. The ALOHA 
protocol which is used in the suitable example of a city input and a suburban output-data 
communication link and by which slot division was carried out requires that the address 
of a data packet used for the communication link with a node should be assigned to each 
home interface controller. If a subscriber makes a virtual channel choose it as its own 
home interface controller, network manager 66a of a node will be notified by this same 
signal. In order to set up the data communication band used with a specific home 
interface controller by on demand one when network manager 66a is judged to ask for a 
predetermined home interface controller using interactive TV service (namely, when a 
predetermined home interface controller becomes active), the additional data 
communication band of data communication with a specific interface controller is 
assigned. 

When a subscriber's home interface controller is in an interactive mode according to the 
property of the data utility chosen by the subscriber when choosing a specific false 
channel, suitable MMC is assigned to a subscriber's home interface controller by network 
manager 66a based on a demand. When there are many kinds of interactive TV services, 
a home interface controller uses monopolistically the "private line" and the interactive 
trunk 71 on assigned MMC and a data communication link. However, in the case of a 
near video on demand, some home interface controllers will share the same time slot of 
a film, and these subscribers will have the "party line" to MMC. 
Drawing 12 is the I/O configuration of the home interface controller by the suitable 
example of this invention. A controller includes the input 261 of cable television rf, the 
video cassette recorder interface 262, an extended interface 263 (baseband video, the 
port for a printer, a modem, and computers, and a power-source line interface are 
equipped), the infrared transmit port 264 that communicates with the conventional set 
top, a video cassette recorder, and television, the infrared receive port which considers a 
communication link as remote operation 14, the rf output 266 which communicates with 
a television receiver, and the baseband output 267 which communicates with a television 
monitor. 

Drawing 13 is the example of the controller of drawing 12 suitable for an analog TV 
signal input, rf cable television input 2711 goes into the duplex filter 271, and the 
highpass part of a duplex filter goes a television information signal and downstream data 
into a circuit 2712, and the VCR rf output 2781, the control data receiver 2751 and the 
distributor 2714 that divides a tuner 272. A low-pass part receives upstream data 
communication from the control data transmitter 2752 through a circuit 2713. A tuner 
272 is VCR rf. It changes between an output 2782 and the television information signal 
from a circuit 2712. The output of a tuner is supplied to the descrambler 273 bypassed 
by the switch 2731. The genlock block 2732 supplies the synchronizing signal which the 
overlay controller 2733 needs for making it operate correctly with a tuner output. The 
output of an overlay controller is directly supplied to baseband video outlet 267a, and 
the audio output of a tuner is sent to baseband audio output 267b through volume 
control 2741. It is combined with these baseband outputs and channel 3/channel 4 
modulator 274 supplies rf output to a subscriber's television through a circuit 266. A 
switch 2741 changes television between the television information signal of a home 
interface controller, and a VCR rf output. The data communication containing the data 
receiver 2751 and a transmitter 2752 is processed by the data communication processor 
275, and an information flow outputs and inputs via a data bus 279 to the set top 
processor 276, the infrared interface 2761 for remote-control 14, the overlay controller 
2733, a tuner 272, and volume control (setting out) 2741. 

A subscriber chooses data utility with the channel selection vessel which is the normal 
operation control 14. The IR interface 2761 receives a channel selection. A channel 
selection is supplied to the set top processor 276 via a data bus 279. When the selected 
channel number is offered via the original copy cable channel band 90 of rf cable, the set 
top processor 276 controls a tuner 272, and makes it align with the selected tuner. 



When the selected channel number is an interactive channel number, the channel which 
the data communication processor 275 chose is sent to the DAIPU REXX filter 271 
through a circuit 2713 through the control data transmitter 2752. A channel selection is 
sent to network manager 66a through the rf cable 2711 with the DAIPU REXX filter 271. 
Network manager 66a assigns suitable MMC67, and puts and sends it to the carrier 
frequency chosen from the carrier frequency group of the interactive carrier frequency 
band 92 to demanded member's house. A subscriber with the assigned carrier frequency 
is notified of network manager 66a through a down data stream. With a home interface 
controller, the advice of a carrier frequency to which the control data receiver 2751 was 
assigned is received. A data communication processor 275 supplies the assigned carrier 
frequency to the set top processor 276. The set top processor 276 controls a tuner 272, 
and is aligned with the assigned carrier frequency. If it changes from an Interactive 
channel with a subscriber to another interactive channel, the assigned carrier frequency 
will remain usually fixing. The program put on the subcarrier is changed by MMC67 
answered and assigned to the channel modification data received by network manager 
66a. 

Drawing 14 shows another example of the equipment of drawing 7 , and the node 302 is 
arranged in this drawing at feeder 74a close to the bridge amplifier 74. In some 
examples in which bridge amplifier drives two or more feeders, a node drives the home 
information controller of each of these feeders similarly. In this example, a main trunk 
301 sends to the high-speed trunk 44. The bridge amplifier 74 is arranged in the location 
where feeder 74a was connected to the trunk 44. Service wire 75 has come out from the 
turnout 303 to member's house equipped with the home interface controller 13 and 
remote operation 14. 

Drawing 15 is bandwidth currently used with the equipment of drawing 14 . The 
bandwidth of equipment decreases in a trunk 24 there using a low pass filter 
automatically more greatly than feeder 74a. Therefore, a node 302 can be used only for 
the communication link to the home interface control 13 relevant to the interactive 
channel bandwidth shown in the own group of feeder 74a and drawing 15 . Each node 
uses this bandwidth field independently from other nodes. The signal transfer between 
the nodes of the frequency spectrum part 317 is small, and it is because it is controllable 
between different nodes at any rate. The spectrum part 317 used for conveyance of an 
interactive TV information signal from a head strap on bandwidth including the field 315 
of the equipment used for supply of a non-interactive TV information signal is arranged. 
City input return data communication is attained using the low frequency band 316. A 
high-pass filter is used for each node, an unnecessary signal transfer is prevented, and it 
is inserted by the node for an upstream communication link of the subcarrier modulated 
newly. A guard band 318 is formed among bands 315 and 317 and among bands 316 
and 315, and interference is prevented. Each node 302 realizes the activity of these 
interactive TV information signals about the subscriber relevant to the node which 
obtained access to an interactive TV information signal. 

Drawing 16 shows the flow of the signal of the suburban output signal of a system and 
the general configuration of congruence directional control by the example of drawing 14 
. A node 302 is arranged at feeder 74a, and this contains the tuner which recovers a 
television information signal from a head end with rf Buss. When MMC53 equipped with a 
related modulator is arranged so that direct communication may be carried out to the 
home interface controller 13 based on a demand like the above-mentioned example, and 
the node 302 has been arranged at the head end, a node 302 functions as a node 77 
similarly fundamentally. 

Drawing 17 and 18 show the activity of the false channel by the suitable example of this 
invention. Drawing 17 and 18 show TV race card (channel 31) and a clearly different 
channel used for the advertisement according to item (channel 33) different data utility 
and here, and in spite of having mentioned above, a rear-spring-supporter HOMUI 
interface control unit receives the information which is not changed in the frequency. The 
vocabulary "different data utility" means all the data utility in the mode in which it turns 
out that it differs to a subscriber including interactive one in a different information field, 
different interactive service, or a different television broadcasting signal supplied from 



the head end so that it may be used by this description and the following claims. 
A broadcast channel is the continuous digit string and it is an interactive channel 
desirable that it is in the remaining channels of one digit string. For example, the 
broadcast cable channel of the former channels / 2-30 and channels 31-100 are false 
channels of an interactive application. If the channel selection from 30 to 31 Is changed, 
the tuner of a subscriber's home interface controller will change from a channel 30 to the 
carrier frequency assigned by the network manager. Since a channel selection machine 
continues a change to 31-32-33, a tuner is still the assigned carrier frequency. 
However, when assigned MMC changes a program, as for a subscriber, it turns out that 
the channel was changed on the television screen. 



